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(54) SOLID POLYMER FUEL CELL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid polymer 
fuel cell system following a relatively large load change 
in a short period. 

SOLUTION: A solid polymer fuel cell system 1 00 ^ 
provided with a fuel reforming system containing a 
reformer 3 reforming steam, a CO converter 4, and a CO 
remover 5, and generating electric power by introducing 
reformed gas with rich hydrogen reformed from fuel such 
as hydrocarbon or alcohol to a solid polymer fuel cell 1 is 
constituted. When system's base maximum reforming 
capability is defined as a reforming capability required for 
a single fuel reforming system 200 to reform amount of 
gas to be reformed required for generating base 
maximum output at the solid polymer fuel cell 1, two or 

more fuel reformer systems with a capability less than the system's base maximum reforming 
capability are provided in parallel for the solid polymer fuel cell 1 . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows W ord which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has a fuel refining system containing the refining machine which performs steam reforming, 
CO transformer, and CO clearance machine. In the polymer electrolyte fuel cell system which generates 
electricity by leading the reformed gas reformed in rich gas to a polymer electrolyte fuel cell fuels, such 
as a hydrocarbon or alcohol, — hydrogen — Said reformed gas of an amount indispensable to a 
generation of electrical energy of the criteria maximum output in a polymer electrolyte fuel cell When 
making refining capacity required in order to reform by the single fUel refining system into the system- 
criteria maximum refining capacity The polymer electrolyte fuel cell system characterized by equipping 
two or more sequences and juxtaposition with the fuel refining system of capacity smaller than said 
system-criteria maximum refining capacity to said polymer electrolyte fuel cell. 
[Claim 2] The polymer electrolyte fuel cell system according to claim 1 which shares one desulfiirizer 
between said fuel refining system of two or more sequences. 

[Claim 3] It has a fuel refining system containing the refining machine which performs steam reforming, 
CO transformer, and CO clearance machine. In the polymer electrolyte fuel cell system which generates 
electricity by leading the reformed gas reformed in rich gas to a polymer electrolyte fuel cell fuels, such 
as a hydrocarbon or alcohol, ~ hydrogen — Said reformed gas of an amount indispensable to a 
generation of electrical energy of the criteria maximum output in a polymer electrolyte fuel cell When 
making refining capacity required in order to reform through a single steam-reforming machine into the 
refining machine criteria maximum refining capacity The polymer electrolyte fuel cell system 
characterized by equipping at least two or more sequences and juxtaposition with the steam-reforming 
machine of capacity smaller than said refining machine criteria maximum refining capacity in said fuel 
refining system. 

[Claim 4] It has a fuel refining system containing a steam-reforming machine, CO transformer, and CO 
clearance machine. In the polymer electrolyte fuel cell system which generates electricity by leading the 
reformed gas reformed in rich gas to a polymer electrolyte fuel cell fuels, such as a hydrocarbon or 
alcohol, -- hydrogen — Said reformed gas of an amount indispensable to a generation of electrical energy 
of the criteria maximum output in a polymer electrolyte fuel cell When making refining capacity 
required in order to reform through single CO clearance machine into the CO clearance machine criteria 
maximum refining capacity The polymer electrolyte fuel cell system characterized by equipping at least 
two or more sequences and juxtaposition with CO clearance machine of capacity smaller than said CO 
clearance machine criteria maximum refining capacity in said fuel refining system. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
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precisely. 

2 **** s hows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the fuel refining system which contains a steam-reforming machine, CO 
transformer, and CO clearance machine in a detail further about the macromolecule mold fuel cell 
system which generates electricity using the reformed gas which reformed the fuel whose this inventions 
are alcohols, such as hydrocarbons, such as natural gas, naphtha, and kerosene, or a methanol, — having 
this fuel refining system — fuels, such as a hydrocarbon or alcohol, — hydrogen ~ it is related with the 
polymer electrolyte fuel cell system which generates electricity by leading the reformed gas which 
reformed in rich gas to a polymer electrolyte fuel cell. 
[0002] 

[Description of the Prior Art] It reforms to rich reformed gas. a former and hydrocarbon fuel, alcohol 
fuel, etc. ~ a fuel refining system — hydrogen — In the polymer electrolyte fuel cell system which 
generates electricity by supplying the reformed gas to the anode of a polymer electrolyte fuel cell After 
removing a sulfur component for a fuel in a desulfurizer first, add a steam to the fuel from which the 
sulfur component was removed, introduce into a refining machine, and a steam-reforming reaction (in 
addition depending on the case, oxygen and air may also perform a partial combustion reaction 
simultaneously) is performed. Furthermore, the reformed gas which that gas was led [ reformed gas ] to 
CO transformer and CO clearance machine, and reduced CO concentration was generated, and it was 
generating electricity by leading this reformed gas to a polymer electrolyte fuel cell. , 
[0003] 

[Problem(s) to be Solved by the Invention] The cell proper of a polymer electrolyte fuel cell is small, 
and since deactivation has which easy description, it is used for the power source for a home power 
source, a portable power source, and small-scale stationing, an automobile power source, etc. Operation 
which can be equivalent to a big load effect taking advantage of the description of a cell proper in the 
system which generates electricity by supplying direct hydrogen from a hydrogen bomb etc. is possible. 
However, since the fuel refining system usually made into one sequence cannot respond to a big load 
effect in the inside of a short time, corresponding to a big load effect, it can be hard to follow in a short 
time in the polymer electrolyte fuel cell system of a configuration of having used hydrocarbons, such as 
natural gas, as the fuel by the system which generates electricity using the reformed gas which reformed 
hydrocarbon fuels, such as natural gas, good. Furthermore, if a trouble is further explained to a detail 
about a refining machine and CO clearance machine, the fuel refining system (here, a thing only with 
the capacity corresponding to the criteria maximum output considers as a single and the thing which it 
has) which reforms hydrocarbons, such as natural gas, can mention the following things to a big load 
effect as a big reason for the ability not to follow the inside of a short time. To reform hydrocarbons, 
such as natural gas, (steam-reforming machine), it is necessary to perform refining at elevated 
temperature about 700 degrees C or more. If a load effect is rapidly performed from a load to a load 
50% 100%, for example, the temperature inside a refining machine will be rapidly changed by the 
amount of raw gas in a refining machine being halved, and it becomes impossible for this reason, to 
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manufacture the reformed gas of the stable presentation. Moreover, by changing the temperature inside a 
refining machine, carbon deposits locally, a catalyst is degraded and it leads to decline in effectiveness. 
On the other hand, with CO clearance vessel with which the method of CO selective oxidation is taken, 
if a load effect is carried out to a load 100% from a load 50%, the throughput of gas will increase 
rapidly. Since oxidation reaction increases rapidly, the temperature inside a reactor rises in an instant, 
the side reaction of methanization occurs, the temperature of a reactor stops falling at all, and it becomes 
impossible to perform CO selective oxidation efficiently at this time. 

[0004] Therefore, the object of this invention is to obtain the polymer electrolyte fuel cell system whose 
flattery is possible for the inside of a short time also to a comparatively big load effect in view of the 
above-mentioned fault. 
[0005] 

[Means for Solving the Problem] The refining machine, CO transformer which perform steam reforming 
of this invention for attaining this object, the fuel refining system containing CO clearance machine — 
having ~ fuels, such as a hydrocarbon or alcohol, — hydrogen - the polymer electrolyte fuel cell system 
feature configuration which generates electricity by leading the reformed gas reformed in rich gas to a 
polymer electrolyte fuel cell Said reformed gas of an amount indispensable to a generation of electrical 
energy of the criteria maximum output in a polymer electrolyte fuel cell as indicated by claim 1 When 
making refining capacity required in order to reform by the single fuel refining system into the system- 
criteria maximum refining capacity, it is characterized by equipping two or more sequences and 
juxtaposition with the fuel refining system of capacity smaller than said system-criteria maximum 
refining capacity to said polymer electrolyte fuel cell. In this configuration, it is desirable to share one 
desulfurizer between said fuel refining system of two or more sequences as indicated by claim 2. 
[0006] That is, the combination of starting of a fuel refining system with a respectively small capacity 
and a halt can perform flattery to a large load effect easily by having the fuel refining system of two or 
more sequences in one polymer electrolyte fuel cell system. That is, if it is when fluctuation of a load 
takes place, for example, it is treating some fuel refining systems as a halt, and where the fuel refining 
system except having been stopped is stabilized, it will be operated. Therefore, imitation stabilized 
comparatively can be performed to a load effect. On the other hand, if it is at the time of starting of a 
system, according to a small thing, quick starting becomes possible separately and starting of a short 
time and the imitation of the capacity (capacity) of each fuel refining system to a load effect are attained 
as a result. 

[0007] In this configuration, since it is in the system currently operated by that criteria-capacity and a 
system can be separately operated by making that operation and shutdown into main service conditions, 
fluctuation of operational status can be lessened in each system. Moreover, since fluctuation of the 
temperature inside a refining machine can be lessened, degradation can be reduced for a deposit of the 
local carbon in a refining machine, and a catalyst. Furthermore, with CO clearance vessel with which the 
method of CO selective oxidation is taken, since fluctuation of a throughput can be suppressed, the 
temperature rise inside a reactor is controlled and it becomes possible to avoid the side reaction of 
methanization, and it can operate, without spoiling the effectiveness of CO selective oxidation. If it is in 
such a configuration, when the system number is made into n pieces, as capacity of the system of two or 
more sequences preparation **** each, it is good to have n 1 to 1.3 times as many things as this to the 
capacity w of 1/n of the system-criteria maximum amelioration capacity. Furthermore, suppose that the 
fuel refining system of only this decrement is made into shutdown to the reduction of a load to a full 
load. On the contrary, suppose only the increment that a fuel refining system is operated to the 
increment in a load. Therefore, if it is in this system, some fuel refining systems are operated by that 
criteria load, and other fuel refining systems serve as the situation of having stopped. Moreover, as 
capacity of a fuel refining system unit, it is desirable to consider as an about [ 200-500W ] thing as an 
example in the case of a lkW home system. 

[0008] If it is in the configuration of this application, it has the fuel refining system of two or more 
sequences into one polymer electrolyte fuel cell system, it is combining starting of each fuel refining 
system and a halt, and the system which can follow a big load effect can be constructed, supplying the 
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reformed gas of the stable presentation at a fuel cell, furthermore, the balance of generation of heat and 
heat dissipation about CO clearance machine with which exothermic reaction, such as CO selective 
oxidation reaction, is mainly performed from the ability of the output of each fuel refining system to be 
made small - taking — being easy - consequently, it is one of the big descriptions of this invention to 
come to be able to perform temperature control of the reactor in a 100 degrees C - about 200 degrees C 
temperature region by the simple approach. 

[0009] Now, like a steam-reforming machine and CO clearance machine, since it is hard to generate 
problems, such as delay of the capacity fluctuation by the load effect and a response, it is a single 
desulfurizer and is satisfactory, if it is in a desulfurizer as a matter of fact also as what has the capacity 
corresponding to the criteria maximum output. 

[0010] Although it is desirable essentially to equip juxtaposition with the fuel refining system of two or 
more sequences if it is in this application configuration, in this system system, the steam-reforming 
machine and CO clearance machine are rate-limiting [ in responsibility ability ], or the fluctuation factor 
of the engine performance. Therefore, from the semantics which attains improvement in responsibility 
ability, and reduction-ization of fluctuation of the engine performance, it is taking the following 
configurations and a fuel refining system is made with what suited the object of this application. 
[001 1] It has a fuel refining system containing the refining machine which performs steam reforming, 
CO transformer, and CO clearance machine. In the polymer electrolyte fuel cell system which generates 
electricity by leading the reformed gas reformed in rich gas to a polymer electrolyte fuel cell fuels, such 
as a hydrocarbon or alcohol, - hydrogen - Said reformed gas of an amount indispensable to a 
generation of electrical energy of the criteria maximum output in a polymer electrolyte fuel cell as 
indicated by claim 3 When making refining capacity required in order to reform through a single steam- 
reforming machine into the refining machine criteria maximum refining capacity, it is desirable to equip 
at least two or more sequences and juxtaposition with the steam-reforming machine of capacity smaller 
than said refining machine criteria maximum refining capacity in said fuel refining system. In this case, 
fluctuation of a steam-reforming machine reason and the badness of responsibility can be eased. 
[0012] Moreover, it has a fuel refining system containing a steam-reforming machine, CO transformer, 
and CO clearance machine. In the polymer electrolyte fuel cell system which generates electricity by 
leading the reformed gas reformed in rich gas to a polymer electrolyte fuel cell fuels, such as a 
hydrocarbon or alcohol, - hydrogen - Said reformed gas of an amount indispensable to a generation of 
electrical energy of the criteria maximum output in a polymer electrolyte fuel cell as indicated by claim 
4 When making refining capacity required in order to reform through single CO clearance machine into 
the CO clearance machine criteria maximum refining capacity, it is desirable to equip at least two or 
more sequences and juxtaposition with CO clearance machine of capacity smaller than said CO 
clearance machine criteria maximum refining capacity in said fuel refining system. In this case, 
fluctuation of CO clearance machine reason and the badness of responsibility can be eased. Although the 
maximum output with which it is in this application and the criteria maximum output, the system- 
criteria maximum refining capacity, the refining machine criteria maximum refining capacity, and the 
CO clearance machine criteria maximum refining capacity are usually fundamentally planned in 
operational status is meant, this value of it being set up according to the purpose of using a system and a 
situation, and having fixed width of face is natural. 
[0013] 

[Embodiment of the Invention] The example of a gestalt of operation of this application is explained 
based on a drawing below. Drawing 1 shows the example of a gestalt of the 1st operation of this 
application. As shown in this drawing, this polymer electrolyte fuel cell system 100 is constituted in 
preparation for that upstream to the single polymer electrolyte fuel cell 1 in the fuel refining system 200 
of three sequences and juxtaposition. Said fuel refining system 200 consists of the upstream including a 
desulfurizer 2, the refining machine 3 which performs steam reforming, the CO transformer 4, and CO 
clearance machine 5. Here, the criteria maximum output of this polymer electrolyte fuel cell 1 is 1050W. 
Although the system-criteria maximum refining capacity for obtaining only the reformed gas 
corresponding to this output by the single fuel refining system to the criteria maximum output of such a 
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polymer electrolyte fuel cell 1 is 1050W, in the system of drawing 1 , each fuel refining system 200 is 
smaller than this value, and is set to 350W which are that 1/3. That is, when setting refining capacity 
required in order to reform the reformed gas of an amount indispensable to the generation of electrical 
energy of criteria maximum output 1050W in a polymer electrolyte fuel cell 1 by the single fuel refining 
system to system-criteria maximum refining capacity 1050W, two or more (three sequences) sequences 
and juxtaposition are equipped with the fuel refining system 200 of capacity smaller than this system- 
criteria maximum refining capacity to the polymer electrolyte fuel cell 1 . 

[0014] Furthermore, the polymer electrolyte fiiel cell system 100 is equipped with the fuel refining 
system control station 6 which controls operation of fuel refining system 200 each prepared three lines, 
and shutdown according to said load by making into an output signal the load demanded of the polymer 
electrolyte fuel cell 1. This fuel refining system control station 6 looks at the condition of the present 
demand load (it is a partial load with the load which a fuel cell should output) over the criteria maximum 
output (full load) of said polymer electrolyte fuel cell 1, and makes operational status the fuel refining 
system 200 which can output the amount corresponding to this partial load. That is, it controls about 
whether it is in the condition it is operated in the state of the full load, or are not operated when each fuel 
refining system 200 is seen, and the combination in the condition are in the condition other fuel refining 
systems are operated in the state of the full load by operating only a single fuel refining system in the 
state of a partial load among the combination of a chisel, or the fuel refining system which has more 
than one, or are not operated. If it is in the former condition about the partial load which cannot be 
covered only by the fUel refining system currently operated in the state of the full load, it operates in the 
state of a full load in an excess, and only a 1 fuel refining system complements in it the load demanded 
as a partial load. In the case of the latter, a fuel refining system demonstrates the output according to a 
load. Thus, by carrying out operation control, it is smooth and starting of a system can be performed 
with what has few fluctuation. 

[0015] If it is in the gestalt of the above-mentioned operation, as shown in drawing 2 , a thing and ** 
equipped with three fuel refining systems 200 may be equipped with one fuel refining system 300, and 
may equip juxtaposition with two or more refining machines 3 within this system. When making 
refining capacity required in order to reform the reformed gas of an amount indispensable to a 
generation of electrical energy of the criteria maximum output in a polymer electrolyte fuel cell 1 
through the single steam-reforming machine 3 in this configuration into the refining machine criteria 
maximum refining capacity, the polymer electrolyte fuel cell system 100 can consist of equipping at 
least two or more sequences and juxtaposition with the steam-reforming machine 3 of capacity smaller 
than the refining machine criteria maximum refining capacity in the fuel refining system 300. 
[0016] 

[Example] The example of this invention is explained based on a drawing below. 
[Example 1] As shown in drawing 1 , the polymer electrolyte fuel cell system 100 which connects to one 
set the polymer electrolyte fuel cell 1 which has [ the natural gas refining system which has the 
desulfiirizer 2 which can manufacture the reformed gas which can. generate 350W, the refining machine 
3, the CO transformer 4, and CO clearance machine 5 ] 1050W output for three sequences, and uses 
natural gas as a fuel was produced. From the condition of operating all of the refining system of three 
sequences, and operating the fuel cell by 1050W of a load 100%, the refining system of two sequences 
was suspended, only one sequence was operated, and modification was able to do the fuel cell in 
operation of a load of 350W 33% in an instant. 

[0017] [Example 1 of a comparison] As shown in drawing 3 , the polymer electrolyte fiiel cell system 
1000 which connects to one set the polymer electrolyte fuel cell 1 which has [ the natural gas refining 
system which has the desulfurizer 2 which can manufacture the reformed gas which can generate 
1050W, the refining machine 3, the CO transformer 4, and CO clearance machine 5 ] 1050W output for 
one sequence, and uses natural gas as a fiiel was produced. From the condition of operating the fuel cell 
by 1050W of a load 100%, about 1 hour was taken to change into operation of a load of 350W 33%. 
[0018] [Another operation gestalt] Another operation gestalt of this application is explained below. In 
the system shown in drawing 1 , although it had the fuel refining system of three sequences, it is good 
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also as a configuration which shares one desulfurizer between two or more fuel refining systems. 
Furthermore, said reformed gas of an amount indispensable to a generation of electrical energy of the 
criteria maximum output in a polymer electrolyte fiiel cell instead of making only a refining machine 
into two or more lines, as shown in drawing 2 When making refining capacity required in order to 
reform through single CO clearance machine into the CO clearance machine criteria maximum refining 
capacity, it is good also as equipping at least two or more sequences and juxtaposition with CO 
clearance machine of capacity smaller than the CO clearance machine criteria maximum refining 
capacity in said fuel refining system. 
[0019] 

[Effect of the Invention] According to this invention, the polymer electrolyte fuel cell system which uses 
as a fuel hydrocarbons, such as natural gas which was not able to follow a load effect large until now in 
the inside of a short time, is made by large load flattery in the inside of a short time. 



[Translation done.] 
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a hydrogen-rich gas. When the capacity to produce reformed gas for a 
fuel 

battery system is judged, a reference maximum output of the fuel 
reforming 

system is taken as the system criteria maximum reforming capacity. 
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series and parallel reformers of smaller capacity (than the criteria 
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DETAILED DESCRIPTION - Fuel, e.g. hydrocarbon or alcohol, is steam 
reformed in 

a modifier (3) and passed through a carbon monoxide transformer (4) 
and carbon 

monoxide remover (5) to form a hydrogen rich gas. The reformed gas 
is passed 

to a solid polymeric fuel battery (1) for power generation. When the 
reforming 

capability to produce reformed gas required by a solid polymeric type 
fuel 

battery system (100) is judged, a reference standard maximum output 
of a fuel 

reformer system (200) is taken as system criteria maximum reforming 
capability. 

Two or more series or parallel reformers of smaller capacity (to the 
system 

criteria maximum reforming capacity for the solid polymeric fuel 
battery) , are 

arranged in the fuel reforming system. 
USE - For power generation. 

ADVANTAGE - The solid polymeric- type fuel battery system enables 
large load 

tracking for a comparatively big load fluctuation, in a short time. 

DESCRIPTION OF DRAWING (S) - The figure shows the solid polymeric fuel 

battery 

system. 

Solid polymeric type fuel battery 1 
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Modifier 3 

CO transformer 4 

CO removal device 5 

Fuel reforming system controller 6 

Solid polymeric type fuel battery system 100 

Fuel reformer system 200 
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